Abstract: Optical fibre sensors can be classified in point, quasi-distributed and distributed sensors. This tutorial will review the different types of optical fibre sensors, with a focus on recent developments in the distributed fibre sensors.
Introduction
The optical fibre sensor market has continuously grown and it is expected to reach a total value of ~$6B in 2026, up from $3.38B in 2016 [1] . While in the past point sensors and in particular the fibre optic gyroscope, which represents 65% of the point sensors, have been the most successful fibre sensors, distributed sensing has now reached a comparable market size and is expected to become the largest optical fibre sensing market from 2018.
Here, a review of the major point and distributed sensors technologies will be performed, with an overview of selected novel approaches that might have a significant impact on future optical fibre sensing technologies.
Point sensors
Numerous point sensors have been developed in the last century to monitor a wide range of measurands, ranging from rotation, to temperature, chemical and biological species, displacement, vibration and shape, just to name a few. Although different sensing mechanisms have been used to transduce the measurand variation in a quantifiable change of light intensity, frequency, or phase, it is fair to state that the two most successful technologies behind the vast majority of optical fibre point sensors are the optical fibre gyroscope and fibre Bragg gratings.
Distributed sensors
Fully distributed optical fibre sensors rely on intrinsic scattering of light in glass: Rayleigh, Raman and Brillouin. While the former two are extensively used to monitor temperature, the latter can monitor in absolute terms temperature and strain simultaneously. Position along the fibre is usually determined by time of flight, resulting in two different technologies being mostly adopted: optical frequency domain reflectometry (OFDR), and optical time domain reflectometry (OTDR). Although monitoring along lengths in excess of 100km have been demonstrated, resolution has been limited to the order of a fraction of a meter.
Innovative approaches
Numerous new photonic technologies have recently emerged, which developed into methodologies that can potentially make a significant impact on optical fibre sensing: these include microstructured and hollow core optical fibres [2] , multicore [3] and multimode optical fibres [4] and related multiplexing/demultiplexing [5] , femtosecond laser writing [6] and novel interrogation architectures. These have the potential to improve the performance of gyroscopes, quasi-distributed and distributed sensing, providing orders of magnitude improvement on the spatial resolution, sensitivity and dynamic range.
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